STUDY QUESTION: Do men and women beginning to attend a fertility clinic prefer genetic over non-genetic parenthood?
Introduction
One in 10 heterosexual couples trying to conceive are faced with infertility (Boivin et al., 2007) . Infertile couples are mainly treated with their own gametes leading to genetic parenthood and donor gametes are only used in a minority (<10%) of fertility treatment cycles (Kupka et al., 2016) . The limited use of donor gametes is partially due to the scarcity of donors but might also be explained by the value attached to genetic parenthood (Hens et al., 2015) .
The importance of a genetic link between parents and children has a rich history, where in western societies sociolegal and cultural definitions of parenthood have traditionally placed high value on marital and 'blood' ties (Schneider, 1980; Freeman et al., 2014) . The importance of genetic parenthood has been both strengthened and challenged by societal change (e.g. decline of marriage) as well as novel fertility treatments (allowing genetic parenthood for more couples as well as allowing new family constructions with non-genetic parenthood) (Nordqvist, 2012; Freeman et al., 2014) . The proportion of the general public that considers a genetic tie between parents and their children important seems to vary. For example, in Sweden 35% of the general public found a genetic tie important while in Canada this was 78% (Miall, 1993; Svanberg, 2003) . A study in the USA showed that infertile couples value genetic parenthood more than the general public (importance score of 4.1/5 versus 3.6/5, P = 0.01) (Gurmankin et al., 2005) . Fertility staff discussing the option of using donor gametes with infertile couples would benefit from knowing whether demographic characteristics such as gender, age or educational level are associated with the preference for genetic over non-genetic parenthood.
In addition, it would be interesting for fertility staff to understand infertile couples' motivations for genetic parenthood as they will have to participate in the decision on whether to use donor or own gametes. Qualitative studies identified motivations for genetic parenthood (e.g. Jennings et al., 2014) . Thirteen surveys investigated the relative importance of only a subset of all these motivations for genetic parenthood (Langdridge et al., 2000) .
Finally, it would be interesting for fertility staff to understand whether infertile couples' motivations for parenthood (e.g. experiencing the love of a child) require being the genetic parent of their child, as this has been implied but has yet to be studied (e.g. van Balen and Trimbos-Kemper, 1995; Langdridge et al., 2000) .
The current study aimed to examine if men and women turning to a fertility clinic prefer genetic over non-genetic parenthood and if so, what their motivations are.
Materials and Methods

Questionnaire development
Searches on PubMed, psychINFO and CINAHL were conducted using various (MeSH-)terms referring to (genetic) parenthood, assisted reproduction and motivations (Supplementary Figure S1) . We sifted 2.359 English publications, and checked the reference lists of eligible studies. Finally, 154 (qualitative or quantitative) studies on motivations for (genetic) parenthood were included.
Content analysis was used to extract 1234 meaningful units of text from these studies and group them into (i) motivations for genetic parenthood and their overarching categories and (ii) motivations for parenthood (i.e. for which a genetic tie between the parents and their child is not strictly necessary but might be deemed required), and their overarching categories (Graneheim and Lundman, 2004) . Finally, 30 motivations for genetic parenthood (e.g. 'I do not want to suffer from the social stigma of having a child that is not genetically mine') and 51 motivations for parenthood (e.g. 'I do not want to suffer from the social stigma of childlessness') were identified.
A questionnaire including all these motivations was developed and reviewed by clinicians and a psychologist. It was subsequently pilot tested during cognitive interviews with 19 infertile patients and adjusted until proven feasible (Willis, 2004) .
The final questionnaire consisted of five parts. Part I included nine demographic questions. Part II questioned the strength of the preference for genetic over non-genetic parenthood for both themselves and for their partner (Fig. 1) . Parts III and IV asked respondents to rate the importance of respectively: the 30 motivations for genetic parenthood and the 51 motivations for parenthood on a four-point Likert scale (Fig. 1) . Part IV additionally asked them to indicate whether each of the motivations for parenthood could be fulfilled if respondents were not the genetic parent of their child (Fig. 1) . Part V inquired for motivations for (genetic) parenthood that were not previously addressed.
Data collection
The participating infertile couples were recruited between October 2015 and May 2016 from a secondary and a tertiary Belgian fertility clinic, which granted ethical approval for the study (S58128).
All 201 heterosexual infertile couples were surveyed within a month after their first consultation. The study package was sent by post and included a consent form, a refusal form, a coded questionnaire for each partner and a pre-stamped return envelope. Partners were requested to fill out the questionnaire independently. Non-responders were sent two reminders.
Statistical analysis
Data were analyzed with the Statistical Package for the Social Sciences (SPSS 22.0).
The validity and reliability of the categories of motivations
To simplify presentation of the results, all 81 motivations were grouped into reliable categories of motivations using psychometric analyses. These analyses were performed separately for the motivations for genetic parenthood and for the motivations for parenthood, based on the importance ratings of all respondents. The validity and reliability of the grouping of motivations in categories based on content analysis was checked. More specifically, if principal component analysis indicated that a motivation might fit better into another than its initial category, the motivation was transferred if this improved the Cronbach's alpha coefficients and itemtotal correlations (ITCs) of its original and its new category. This resulted in the transfer of eight motivations for genetic parenthood and nine motivations for parenthood from one category to another. Finally, the 30 motivations for genetic parenthood were grouped in 11 overarching categories and the 51 other motivations for parenthood were grouped in 14 overarching categories (Table I ). All categories of motivations were reliable (Cronbach's alpha > 0.7 and ITC > 0.3; Table I ) (Field, 2005) . The adapted categories were reinterpreted and re-named by two researchers. Content analysis of the inquiry for missing motivations for (genetic) parenthood, revealed no new motivations, confirming the questionnaire's face-validity.
The preference for genetic over non-genetic parenthood
As partners may not be independent (Kenny et al., 2006) and will have to take treatment decisions together we performed an univariate ordinal regression analysis on their preference. This confirmed that the preference for genetic over non-genetic parenthood of an individual was associated with the preference of his/her partner (P < 0.001). Therefore, the responses from men and women were analyzed separately and clustering within couples was taken into account, when examining the effect of gender on respondents' preference for genetic over non-genetic parenthood.
The preference for genetic over non-genetic parenthood for both oneself and their partner was described with proportions. A chi-square test compared wanting genetic parenthood for oneself and one's partner.
Multivariate ordinal regression analyses examined whether the preference for genetic parenthood was associated with demographic characteristics. A Wilcoxon Signed-rank test compared the preference for genetic parenthood within couples, in whom both partners responded (Holter et al., 2014) . In addition, two-way repeated measures ANOVA, assessed whether partners differed in their preference for genetic parenthood after correction for background characteristics, which were associated with the importance of genetic parenthood for both men and women.
The motivations for preferring genetic over non-genetic parenthood
The importance score per category of motivations for genetic parenthood was the mean of the importance of its motivations. For this purpose, the answers per motivation on the four-point Likert scale were first transformed to end up with a 0-10 score ('not important'= 0, 'somewhat important'= 3.33, 'important'= 6.67 and 'of the utmost importance'= 10).
The importance of each category of motivations for parenthood for respondents, for whom genetic parenthood was required to fulfill these motivation, was described with the same 0-10 score. To calculate this score, the importance ratings of respondents who shared that all motivations of that category could be fulfilled by a non-genetically related child were excluded from analysis.
A Mann-Whitney U-test examined differences in importance scores per category between men and women.
The categories of motivations were grouped into classes of importance, by considering the importance to differ if the 95% CIs did not overlap.
Results
Respondents
The questionnaire was completed by 195 respondents (response rate: 49%). This included 90 couples (both partners filling out their own questionnaire), and 15 individuals (1 man and 14 women; I think a child with my genes can provide a valuable contribution to society (n = 3) 7, 44, 70 I want to recognize myself in my child (n = 7) 6, 7, 10, 18, 26, 43, 61 I want to know I am fertile (n = 11) 7, 8, 23, 26, 35, 51, 52, 61, [71] [72] [73] To bond with the child I doubt whether I could view a child as my own if I am not the genetic parent (n = 17) 4, 13, 15, 18, 23, 28, 30, 31, 35, 38, 43, 46, 49, [74] [75] [76] [77] 0.8 0.6-0.8 I do not want to risk raising a child who would not to view me as his/her parent because of a lack of a genetic tie (n = 7) 23, 24, 29, 33, 46, 74, 78 I think I would have a better bond with a child of whom I am the genetic parent (n = 15) 13, 15, 18, 23, 24, 28, 32, 38, 39, 41, 75, 76, [79] [80] [81] I do not want to risk having to raise a child that is not genetically mine, who has behavior problems (n = 14)
2, 5, 23, 24, 26-29, 34, 46, 50, 74, 75, 79, 82 To enter into known territory I do not know enough about options for having a child that is not genetically my own (n = 1)
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To ensure the child's well-being I do not want to risk my child to have inherited diseases from his/her unknown genetic parents (n = 3) 26, 50, 76 0.7 0.5-0.6 I think it is important for a child to know his/her genetic parents (n = 3) 24, 50, 83 I think it is important for a child to be raised by his/her genetic family (n = 4) 46, 49, 74, 76 . To relieve the burden of infertility I do not want to endure the pain of knowing I am infertile (n = 8) 18, 19, 24, 27, 43, 50, 75, 89 To prevent secrecy I would want to keep it a secret if I am not the genetic parent, and I think that would be difficult (n = 4) 18, 31, 43, 83
To prevent social stigma I do not want to risk not being acknowledged as my child's parent by my social circle because of I am not the genetic parent (n = 2) 78, 89 0.9 0.6-0.8 I do not want to suffer from the social stigma of having a child that is not genetically mine (n = 14) 14, 18, 23, 27, 31, 34, 35, 43, 46, 47, 50, 74, 79, 83 I hold cultural/religious/moral values that do not support having children that are not genetically your own (n = 15) 2, 14, 23, 24, 26, 35, 38, 43, 45, 46, 49, 50, 61, 69, 89 Motivations for parenthood To contribute to a child's well-being I think I could be a good parent (n = 9) 8, 12, 67, 70-72, 90-92 0.8 0.6-0.8 I want to provide for a child's needs (n = 13) 7, 8, 11, 12, 15, 59, 65, 71, [92] [93] [94] [95] [96] I want to give a child love and affection (n = 27) 6-8, 11, 12, 15, 29, 40, 51, 52, 54, 61, 65-68, 73, 87, 90, 93, 95, 97-102 To experience the love of a child I want to experience the love of a child (n = 19) 8, 11, 12, 51, 52, 61, 66-68, 73, 90, 98-100, 103-107 0.9 0.7 I want to experience that special bond between a child and its parent (n = 21) 11, 16, 57, 58, 66-68, 71, 73, 90, 91, 98-100, 105, 106, 108-112 To enjoy parenthood I would enjoy having a child (n = 38) 7, 8, 11, 12, 29, 51, 52, 57, 58, 61, 63, 65-68, 71, 87, 89-93, 97-100, 102, 104-106, 108-111, 113-116 0.8 0.6-0.7 I want to be proud of my child (n = 14) 51, 52, 57, 61, 65-67, 73, 90, 100, 102, 104-106 I want to feel the fulfillment of parenthood (n = 31) 7, 10, 11, 25, 27, 52, 54, 55, 65, 67, 68, 71-73, 87, 93, 97, 98, 100, 104-110, 114, 117-120 I think parenthood would give profound meaning to my life (n = 51) 6-8, 11, 12, 15, 23, 32, 39, 40, 52-56, 65, 67, 70-73, 83, 88, 90, 92, 94, 97-102, 104-106, 108, 110-114, 117, 120-128 To follow my natural instincts
I have a natural instinct to have children (n = 16) 7, 11, 15, 23, 51-54, 65, 70, 71, 90, 93, 108, 110, 129 0.7 0.5 I feel motherhood/fatherhood is part of my identity as a woman/man (n = 40) 6, 8, 10, 12, 15, 16, 21, 23, 35, 38, 40, 49, 51-55, 61, 67, 70, 71, 73, 84, 90, 97, 99, 105, 106, 108, 124, 128-137 To contribute to society I want to pass on important traits, values and knowledge to help shape a child's development (n = 23) 8, 11, 12, 15, 23, 52, 53, 61, 65, 67, 68, 71, 73, 90, 93, 95, 97, 105, 106, 109, 113, 120 0.8 0.7 I want to contribute to society through my child (n = 11) 8, 11, 12, 52, 61, 68, 71, 73, 92, 97, 132 To create a legacy I want carry on my family name and traditions (n = 22) 8, 11, 52-54, 58, 61, 63, 66-68, 72, 73, 93, 102, 105, 106, 108, 110, 111, 122, 138 0.7 0.5 I want a part of myself to continue living after I die (n = 21) 7, 10, 13, 19, 21, 52, 61, 65-68, 71, 97, 100, 105, 106, 108-110, 113, 114 To complete my family I want my child to have a sibling (n = 14) 7-9, 29, 48, 52, 58, 83, 90, 94, 97, 102, 115, 139 0.7 0.5 I want to have grandchildren someday (n = 3) 52, 70, 103
To strengthen my relationship I feel having a child is the natural next step in my relationship (n = 17) 5, 38, 49, 52-54, 58, 68, 70-73, 90, 101, 113, 128, 129 0.9 0.5-0.7 I want to express the love I share with my partner (n = 10) 7, 8, 53, 67, 70, 71, 97, 100, 122, 126 I want to improve my sexual relationship with my partner (n = 6) 8, 54, 56, 71, 128, 133 I want to strengthen the bond with my partner (n = 31) 7, 8, 11, 12, 22, 42, 52, 53, 56, 65, 67, 70-73, 84, 90, 98, 99, 102, 104-106, 108, 110, 114, 116, 125, 129, 130, 140 I want to fulfill my partner's wish for a child (n = 18) 9, 11, 12, 16, 19, 39, 52, 58, 63, 72, 73, 90, 95, 117, 122, 131, 137, 141 I want to legitimize my relationship (n = 14) 4, 7, 22, 38, 42, 52, 53, 57, 71, 84, 113, 117, 122, 123 I want to have a family of my own (n = 31) 7, 10-12, 15, 27, 34, 38, 48, 49, 52-54, 58, 61, 65, 67, 68, 73, 83, 85, 95, 97-100, 104, 109, 115, 129, 130 To experience new life-events I think parenthood will help me further develop myself as a person (n = 21) 7, 8, 15, 51, 52, 61, 65-67, 71-73, 91, 98-100, 104-106, 109, 125 0.7 0.5-0.6 I want to experience pregnancy, child birth and breastfeeding (n = 28) 6, 8, 17, 18, 21, 23, 31, 36, 38, 41, 49, 53, 72-74, 76, 80, 85, 92, 96, 97, 105, 106, 108, 110, 111, 113, 142 I think parenthood will allow me to step into adulthood (n = 13) 7, 8, 15, 52, 53, 61, 65, 67, 68, 95, 103, 110, 139, 143 To prevent negative emotions I want to prevent regrets (n = 16) 2, 4, 6, 38, 39, 71, 82, 91, 107, 123, 135, 141, [144] [145] [146] [147] 0.9 0.4-0.8 I feel having children is my next natural stage of life (n = 17) 6, 8, 58, 61, 65, 67, 95, 100, 101, 103, 108, 110, 113, 117, 121, 130, 144 I do not want to endure the pain of childlessness (n = 15) 7, 14, 16, 21, 27, 34, 38, 49, 51, 57, 59, 71, 128, 137, 148 I want to fill the emptiness left behind after losing a previous child (n = 6) 83, 90, 113, 120, 122, 139 I think parenthood will raise my sense of self-worth (n = 15) 10, 24, 25, 38, 40, 55, 56, 70, 71, 118, 123, 124, 128, 136, 146 I want to exert control over a child (n = 3) 61, 67, 68
To protect my relationship from childlessness I want to remove the friction childlessness causes in my relationship (n = 16) 19-22, 49, 51, 54-57, 62, 103, 123, 128, 133, 136 0.8 0.4-0.7 I do not want to risk my partner committing adultery to conceive a child (n = 16) 19-22, 25, 29, 40, 56, 57, 62, 89, 113, 136, 138, 143, 149 I do not want to risk my relationship ending due to childlessness (n = 24) 6, 19, 21, 25, 29, 38, 40, 54-58, 83, 84, 86, 103, 113, 128, 136, 138, 143, 146, 148, 150 I fear I will not be able to attract a partner if I cannot have children (n = 4) 59, 103, 120, 148
To relieve social pressures
Many others in my social circle are having children (n = 16) 8, 12, 14, 21, 29, 54, 58, 71, 72, 90, 97, 100, 108, 110, 124, 151 0.7 0.4-0.7 I feel pressured by my family (in law) (n = 32) 6, 8, 9, 11, 12, 20, 29, 40, 52, 54, 57-60, 62, 63, 67, 71-73, 89, 94, 103, 123, 128, 132, 136, 137, 143, 149, 152, 153 I feel pressured by my friends and colleagues (n = 20) 8, 12, 52, 54, 57, 58, 63, 67, 71, 72, 82, 108-110, 113, 123, 128, 132, 138, 154 To position myself in society I want to meet cultural/societal expectations (n = 17) 8, 16, 35, 38, 52, 57, 63, 65, 70, 104, 106, 122-124, 137, 145, 153 0.9 0.5-0.8 I want to improve my social status (n = 26) 2, 8, 22, 25, 46, 52-56, 61, 66, 68, 73, 94, 100, 103, 104, 108, 112, 113, 120, 127, 138, 148, 149 I do not want to suffer from the social stigma of childlessness (n = 32) 6, 8, 10, 14, 19, 21, 22, 25, 34, 35, 38, 40, 52, 54-58, 70, 74, 84, 103, 107, 128, 132, 133, 136, 137, 143, 148-150 respondents had a Western-European ethnic background, were in their mid-thirties and had a university degree. Half of the respondents were religious (mostly Catholic), but on average attributed little importance to religion. Of the 36% of respondents who had children, half were raising a child of which they and/or their current partner were not the genetic parent. The respondents had been trying to conceive for 2.5 years on average. Half of them were still in the diagnostic work-up, and almost all assumed they would be able to become genetic parents.
The preference for genetic over non-genetic parenthood
Almost all respondents (99% of men and 97% of women) preferred having a child that is genetically related to their partner and themselves (Table III) . About one-third even stated they only wanted a child genetically related to them and their partner. Achieving genetic parenthood for their partner was considered more important by both men and women than achieving genetic parenthood for themselves (P < 0.001). Not having a university degree was associated with attaching more importance to genetic parenthood for both themselves and their partner in women and with attaching more importance to genetic parenthood for themselves in men. Furthermore, assuming that they could achieve genetic parenthood was associated with attaching more importance to genetic parenthood for themselves in women.
Within couples in whom both partners responded, men considered acquiring genetic parenthood for both themselves and their partner more important than their female partner (P = 0.004). After correction for having a university degree (the only characteristic associated with the preference of both men and women), men no longer valued genetic parenthood for either themselves or their partner more than their female partner did (P = 0.56 and P = 0.44).
Motivations for genetic over non-genetic parenthood
The importance of the 11 categories of motivations for genetic parenthood did not differ between men and women (P ≥ 0.14, Table IV) . 'To experience a natural process' was the most important category of motivations for genetic parenthood (i.e. first class of importance). The following two categories made up the second class of importance: 'to ensure sovereignty' and 'to protect my relationship'. The third class of importance was made up by six categories: 'to procreate my genes', 'to bond with the child', 'to remain on known territory', 'to ensure the child's well-being', 'to prevent third party exploitation' and 'to relieve the burden of infertility'. Finally, 'to prevent secrecy' and 'to prevent social stigma' were considered the least important.
Influence of genetic parenthood on motivations for parenthood
For 12 of the 14 categories of motivations for parenthood, the majority (>50%) of respondents indicated that genetic parenthood was required to fulfill at least one motivation (Table IV) . Compared to men, women who considered genetic parenthood required attached more importance to three categories of motivations for parenthood. More specifically (i) 'to experience new life-events'; (ii) 'to prevent negative emotions' and (iii) 'to relieve social pressures'. 20, 22, 42, 53, 58, 60, 66, 87, 93, 98, 99, 103, 114, 148, 149 I hold cultural/religious/moral values that support having children (n = 28) 8, 11, 12, 15, 20, 21, 48, 51-53, 57, 58, 62, 65-68, 73, 83, 84, 100, 107, 116, 122, 128, 137, 143, 149 I do not want to be excluded from certain social activities (n = 11) 22, 29, 38, 55-58, 71, 108, 110, 150 I do not want to be vulnerable for physical abuse (n = 11) 14, 21, 22, 25, 40, 55, 56, 103, 136, 143, 150 To warrant a security (for old-age) I want the financial advantages of parenthood (n = 10) 2, 52, 53, 61, 66, 67, 71, 93, 103, 132 0.9 0.7-0.8 I want a child to help me with my household chores in old age (n = 12) 12, 29, 52, 61, 63, 65-67, 93, 102, 103, 143 I want a child to take care of me in old age (n = 29) 7, 8, 11, 12, 21, 25, 52, 57, 58, 61, 63, 65-67, 73, 91, 93-95, 100, 102, 103, 108, 110, 111, 114, 132, 139, 148 I want a child to help me financially in old age (n = 23) 12, 21, 29, 46, 52, 55, 56, 58, 61-63, 65, 67, 91, 93, 95, 97, 100, 102, 105, 106, 148, 154 ITCs, item-total correlations. the categories into classes of importance did not differ between men and women. The most important categories of motivations for parenthood that they expect can only be fulfilled with a genetically related child were 'to contribute to a child's well-being' and 'to experience the love of a child' (i.e. first class of importance). The second class of importance included: 'to enjoy parenthood', 'to follow my natural instincts', and 'to contribute to society'. The third class of importance included: 'to create a legacy', 'to complete my family', 'to strengthen my relationship', 'to experience new life-events' and 'to prevent negative emotions'. Finally, four categories of motivations were considered least important: 'to protect my relationship from childlessness', 'to relieve social pressures', 'to position myself in society' and 'to warrant a security (for old-age)'.
Discussion
This study confirmed that heterosexual men and women turning to fertility clinics prefer genetic parenthood over non-genetic parenthood. They consider genetic parenthood for their partner more important than genetic parenthood for themselves. Men attached more importance to genetic parenthood than their partners but this difference was strongly associated with their lower educational level. The data suggest that the preference for genetic parenthood is not only driven by motivations, which can only be achieved by genetic parenthood, but also by motivations that do not strictly require genetic parenthood. Besides listing and grouping all motivations for genetic parenthood, we ranked them for importance and showed that men and women do not differ in this respect.
Strengths and limitations
Studying if and why genetic parenthood is important to infertile couples is timely. Donor conception proved not to affect the long-term well-being and family relationships of parents and their children (Bos and van Balen, 2010) . At the same time, new knowledge about genetics and new options allowing genetic parenthood are affecting how genetic parenthood is perceived and are creating novel challenges for intending parents to manage (Donovan, 2006; Nordqvist, 2012) . This study included patients who had just begun to attend a fertility clinic. Women who assumed that they might be unable to become genetic parents attached less importance to genetic parenthood, indicating the preference for genetic parenthood might change throughout a fertility treatment trajectory.
Our face-valid questionnaire addressed all potential motivations for preferring genetic parenthood identified by literature review. The questionnaire had to be newly developed for three reasons. First, previously used questionnaires addressed half or less of the 30 motivations for genetic parenthood identified by qualitative research (Bell et al., 1985; de Zoeten et al., 1987; Newton et al., 1992; Owens et al., 1993; Daniels, 1994; Sundby, 1997; Langdridge et al., 2000; Bruffaerts et al., 2001; vanden Akker, 2000 vanden Akker, , 2001 Urdapilleta et al., 2001; Onah and Ogbuokiri, 2002; Mosalanejad et al., 2014) . Second, our questionnaire also addressed all 51 motivations for parenthood (i.e. motivations which could strictly speaking apply to having a genetically or non-genetically related child), and questioned whether these actually motivated patients to prefer genetic parenthood. Finally, most (9/13) previous questionnaires did not assess questionnaire reliability. Importance religion (0 = not important, 10 = of the utmost importance) 1.9 ± 3.0 1.8 ± 2.9
Having In line with three previous surveys on the motivations for genetic parenthood we structured the motivations in reliable categories (Bell et al., 1985; Bruffaerts et al., 2001; Newton et al., 1992) .
Our response rate of 49% is acceptable, especially as we included men, who are less responsive (Curtin et al., 2000) . Selection bias is likely but we lack consent of non-responders to access their demographics.
We questioned a group of men and women, of whom most did not yet have children whether they expected they needed genetic parenthood to fulfill their motivations for parenthood. These expectations might not reflect the real experiences once they are parents as people are known to overestimate their affective reactions to negative events (Wilson and Gilbert, 2003) .
We asked partners to each fill out their own questionnaire as reflecting on the emotional and economic utility of having children is an individual rather than a couple experience (Thomson, 1983) . As partners' attitudes may be correlated (Luo and Klohnen, 2005) , and understanding couples' treatment decisions requires knowing how partners' affect each other's preference for genetic parenthood, we tested and confirmed that partners' preferences for genetic parenthood were associated. Considering both partnership and determining demographics in the same analysis, allowed reliably assessing the effect of gender on the preference for genetic parenthood (Holter et al., 2014) . We did not focus on how partners influence each other's motivations as making treatment decisions does not require agreeing on personal motivations. In exploring gender differences in motivations, we did not perform a correction for multiple testing, which might result in false positives.
Our questionnaire generated information on the absolute importance of genetic parenthood, but not on its importance relative to, for example, pregnancy rates. *Women valued more than men: (i) 'to experience new life-events' (MIS 4.5 and 3.6, respectively); (ii) to prevent negative emotions' (MIS 4.0 and 3.4, respectively) and (iii) 'to relieve social pressures' (MIS 1.3 and 0.9, respectively).
Findings in the context of the literature
The preference for genetic parenthood of infertile patients has previously been reported by qualitative studies (Schover et al., 1996; Busch, 2001; Kleinpeter, 2002; Glover et al., 2009; Turner and Nachtigall, 2010) and one quantitative survey (Gurmankin et al., 2005) . This preference corresponds to the preference for genetic parenthood of the general public (Miall, 1993; Gurmankin et al., 2005) . In addition, our findings reinforce the previous finding that patients value genetic parenthood for their partner more than genetic parenthood for themselves (Schover et al., 1996) . The latter may relate to patients overestimating the importance of genetic parenthood for their partner or, may for example, reflect a desire to ensure their partners' continued investment in the family. The fact that oocyte donation allows a gestational link may (partly) explain why women consider genetic parenthood for their partner more important, but this does not explain why men also consider genetic parenthood for their partner more important (Ravin et al., 1997) .
Our finding that a difference in education level rather than gender is most strongly associated with a preference for genetic parenthood might explain why two previous studies found no gender differences (Miall, 1993; Gurmankin et al., 2005) , whereas another concluded that men value genetic parenthood more (Svanberg, 2003) . None of these studies corrected for education level but depending on their sampling method their responding Western women might have been higher educated than their partner (Esteve et al., 2012 ). An association between educational level and the importance of genetic parenthood was not previously found (Gurmankin et al., 2005) . It does, however, correspond to the association between lower education and valuing parenthood (Hoffman et al., 1978; van Balen and Trimbos-Kemper, 1995) .
As reported previously, gender did not affect the importance of the majority of motivations for (genetic) parenthood (Bell et al., 1985; Langdridge et al., 2000; Newton et al., 1992) . With respect to the only three identified differences, women attached more importance than men to motivations for parenthood, corresponding to infertile women valuing parenthood more (Halman et al., 1994; van Balen, 2005) .
The importance of the motivation for genetic parenthood 'to experience a natural process' was previously reported (Langdridge et al., 2000) . It may be seen in context of the Euro-American kinship discourse stipulating the process of sexual reproduction, and material substance (blood/genes) connecting family members (Schneider, 1980) . Wanting to contribute to society and a child's well-being had previously been reported (Langdridge et al., 2000) and fits the role of the 'giving parent' (Purewal and vanden Akker, 2007) . In contrast to previous studies, motivations relating to the social utility of children were rated as unimportant, which may reflect changes through time and/or differences between (sub)cultures, which are both (partially) due to unconscious influence of one's socio-cultural context (Hoffman et al., 1978; van Rooij et al., 2006) .
In comparison to previous studies implying but not investigating this (Langdridge et al., 2000) , we documented that genetic parenthood is important to motivations for parenthood for which a genetic link is not strictly required. The documented importance scores suggest that the idea that genetic parenthood is required to fulfill parenthood motivations may have more impact on the reproductive choices of infertile couples than their specific motivations for preferring genetic over nongenetic parenthood. Still, considering genetic parenthood to be required to fulfill motivations for parenthood does not necessary imply considering these motivations important as revealed by the low importance scores of a number of motivations.
Implications
This study shows that responding heterosexual men and women newly referred to fertility clinics prefer genetic over non-genetic parenthood, thereby confirming the existing assumptions of clinicians. Fertility clinic staff addressing using donor gametes can anticipate more resistance among lower educated individuals. Improved insight into patients' motivations for genetic parenthood may allow clinicians to be sensitive discussing non-genetic parenthood and to reach a shared decision. Researching and informing patients on whether non-genetic parents actually feel they cannot fulfill the 51 motivations for parenthood, might be of additional benefit. Future studies may also discover the reason(s) why patients feel they need genetic parenthood.
The importance of genetic parenthood should be examined relative to other treatment characteristics, such as pregnancy rates. This may also assist in determining the acceptability of new reproductive technologies (Hendriks et al., 2015) . Furthermore, examining why patients value genetic parenthood for their partner more than for themselves would be interesting. Finally, this face-valid and reliable questionnaire may be used to gain insight into the importance of genetic parenthood across cultures and over the course of treatment.
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